To what extent might this be justified? My impression is that 'traditional' biology has provided us with a fair understanding of what makes a 'live cat', though clearly there is still a lot we do not understand. Faced with the raw genome sequences of cat and dog, for example, I don't think we could yet get very far in predicting which would encode the willing subject of Pavlov's famous experiment, and which the usual adornment of the witch's broom. But has systems biology yet added significantly to the rich canon of knowledge derived from the last two hundred years' biology research? To my mind, the jury is very much out.
What precisely is 'systems biology'? Not to be confused with the well-established field of systems neurobiology -which simply refers to studies of multineuron systems, in contrast to studies that focus on properties of single neurons -systems biology is a child of genomics. A characteristic feature is the 'topdown' approach -faced with large datasets generated by genomic analyses, systems biologists aim to gain insights by considering the 'system' as a whole, often represented in a rather abstract way as a system of interacting components, shorn so far as possible from unattractive details. As Nature's leader writer says [1] : "Properties such as robustness and evolvability, essential characteristics of life, then emerge from the topology of biological networks, independent of the constituents from which they are built."
There are examples of general, constituentindependent laws in biology, of course, but not many [2] . To my mind, one of the key lessons of biology's history is that, for those specific systems we understand best -such as the phage lambda and its genetic switch [3] or haemoglobin and its cooperative oxygen binding -that understanding has come from a very close attention to the details of the system's components.
Much of biology can be considered in terms of components and their interactions within some system: from the atoms that make up a protein and its molecular environment to the species that make up an This will be a key issue for systems biologists attempting to make their mark -getting it right will make the difference between advancing our understanding of biology as it is, and simply establishing properties of abstract constructs.
